The purpose of this study was to examine obsessive and compulsive signs among patients with Restless Legs syndrome (RLS), to compare the results with healthy controls and to investigate clinic importance of those signs.
Introduction
Restless Legs syndrome (RLS) is a common neurological syndrome which is sometimes diagnosed incorrectly or with delay and sometimes can not be diagnosed. It is classified in sleeprelated movement disorders. The main symptoms are unpleasant sensations such as tingling and rubbing in the legs. It also presents with insomnia, fatigue, pain and depressive symptoms (1, 2) . Although the pathophysiology of RLS is not fully understood, it has been reported that it may be associated with disorders in dopamine metabolism (3, 4) .
The criteria for diagnosis of RLS were determined by the International RLS Study Group (IRLSSG) (1) . By the same group, a scale was developed to determine the severity of the disease for use in clinical trials (IRLSSG RLS severity scale) (2) . RLS may be idiopathic (primary) or may develop secondary to situations such as iron deficiency anemia, renal failure and pregnancy (5) (6) (7) .
It is known that psychiatric disorders can also be seen in patients with RLS. Although there are few studies investigating the existence of this comorbidity in the last 20 years, there has been an increase in interest in this area in recent years. The most common psychiatric symptoms in patients with RLS are depression and anxiety (8, 9) . The association of RLS with other psychiatric conditions such as attention deficit and hyperactivity disorder (ADHD) and obsessive compulsive disorder (OCD), which are disorders of dopaminergic and serotonergic neurotransmitter systems, has also been investigated (10, 11) .
Although iron is an important modulator in neurotransmission, it is not yet clear how the disturbances in iron homeostasis in the brain disrupts neurotransmission and leads to the development of RLS (12) . There are literature showing that iron deficiency changes monoaminergic activity in the central nervous system. In another study, repeated blood intake from guinea pigs showed increased levodopa (L-DOPA) levels in the caudat nuclei and in the prefrontal cortex, decreased L-DOPA levels in the anterior horn of the spinal cord, decreased serotonin levels in caudat nucleus, substantia nigra and putamen. In the same study, extracellular monoamine concentrations were measured and there was a significant increase in dopamine and serotonin levels in the striatum and a tendency of increase in leukotomotor activity, which was measured both day and night, as the number of blood intakes was increased (13) . In a study, it was suggested that OCD and ADHD were included in clinical manifestations of RLS and that comorbid psychiatric conditions such as OCD and ADHD could be occult in patients with RLS, especially with marked iron deficiency anemia (14) .
According to the criteria of the diagnostic and statistical manual of mental disorders (DSM-5); repetitive and persistent thoughts, impulses, or images that come to mind involuntarily and by force and that cause marked anxiety or distress in most people, are called obsessions and thinking new ideas or performing certain actions for the purpose of reducing the anxiety of these thoughts are called compulsions (15, 16) .
Classical knowledge of the disturbance in the monoaminergic transmission in the central nervous system on the ground of obsessions and compulsions is more focused on serotonin and dopamine. In patients with OCD, there is an increase in 5-hydroxyindoleacetic acid (5-HIAA) level, which is a serotonin metabolite, in cerebrospinal fluid (CSF). OCD responds significantly to treatment with clomipramine, a tricyclic antidepressant. A significant decrease in the level of 5-HIAA in CSF in patients with OCD treated with clomipramine was reported in a study (17) . It is known that a positive correlation is found between the response level to clomipramine and serum concentration of clomipramine. However, no such correlation is found with desmetylclomipramine, an active metabolite of clomipramine preventing noradrenergic uptake. These data support that serotonin may be considered more important than noradrenaline in the etiology of OCD (18) .
It is known that combination of low-dose antipsychotic drugs with selective serotonin reuptake inhibitors increases treatment response in OCD. This may be considered as a clinical evidence demonstrating the importance of dopamine in the etiology of OCD. It has been reported that the balance between dopaminergic and serotonergic activities in the central nervous system is also found on the background of some types of OCD (19) . These data show that the disturbances in serotonergic mechanism as well as in the dopaminergic mechanism are also involved in the etiology of OCD.
There are a small number of studies in the literature referring to the relationship between obsessive compulsive symptoms and RLS. In a study comparing healthy volunteers with patients with RLS by using software collection (SCL)-90, the scores of, especially, somatization and obsessive compulsive subscales in patients with RLS were found to be significantly higher than healthy volunteers (20) . In another study comparing healthy volunteers with patients with RLS, SCL-90 test was used. In untreated patients with RLS, especially somatization, compulsivity, anxiety and depression subscale scores were higher, while in treated patients with RLS, difference in terms of somatization subscale score disappeared, but still compulsivity depression and anxiety subscale scores were higher in treated patients with RLS (21) .
In this study, we aimed to investigate obsessive-compulsive symptoms in patients with RLS and compare them with healthy volunteers. In addition to the previously reported relationship between RLS and obsessive compulsive symptoms and psychosomatic diseases, we aimed to examine this relationship in more detail as disturbances in the activity of serotonergic, dopaminergic and other neurotransmitter systems are proposed for obsessions and compulsions in the etiopathogenesis of RLS.
Methods
Our study was carried out in Bezmialem Vakıf University Faculty of Medicine Psychiatry and Neurology Services. Study protocol was approved by the Bezmialem Vakıf University Ethics Committee of non-invasive studies. Bezmialem Vakıf University was approved by the Ethics Committee of non-interventional studies in an acceptable condition (19.08.2017, 16/3).
Participants
Thirty nine patients diagnosed as having RLS according to the diagnosis criteria of the IRLSSG and, age, education and gendermatched forty healthy control subjects were included in the study. All subjects were 18 years of age or older. Patients with RLS symptoms due to comorbid conditions such as pregnancy, kidney failure, endocrine disorders, subjects with alcohol and substance use disorder, and with active major psychiatric disorders such as major depressive disorder, bipolar disorder and schizophrenia and were excluded from the study. By making necessary explanations about the study, all volunteers who agreed to participate in the study signed informed consent forms.
Measurement Tools
Patients diagnosed as having RLS and control subjects underwent Turkish forms of the Structured Clinical Interview for the DSM-IV Axis I Disorders (SCID-1), the socio-demographic data form and the Maudsley Obsessive Compulsive Inventory. In addition, the patient group underwent the RLS severity scale created by the IRLSSG.
The Structured Clinical Interview for the DSM-IV Axis I Disorders (SCID-1):
It is a structured clinical interview formed by First et al. (22) for DSM-IV axis I disorders. Validity and reliability of its Turkish form was made by Özkürkçügil et al. (23) .
IRLSSG RLS Severity Scale:
This scale developed by the IRLSSG is a 10-question self-declaration measure, which is rated by 0-4 points according to the severity of the typical and common symptoms of the disease within the last 1 week before the test date. A total score between 0-10 suggests mild RLS, between 11-20 moderate, between 21-30 severe and between 31-40 very severe RLS (2) .
The Maudsley Obsessive Compulsive Inventory (MOCI):
It is used to measure the type and severity of obsessive compulsive symptoms. It is a self-declaration scale developed by Hodgson and Rachman (24) . As the scale scores increase, it is assumed that the severity of obsessive compulsive symptoms increases. The adaptation of the scale to Turkish, as well as the validity and reliability of the Turkish form were done by Erol and Savasir (25) . The scale can be applied to healthy subjects and psychiatric patients. The original scale is consisted of 30 items and contains 4 sub-scales which are called checking, cleaning, slowness and doubting sub-scales. Seven items from Minnesota Multiple Personality Inventory (MMPI) and one sub-scale called rumination are added to the Turkish form of Maudsley obsessive compulsive inventory (MOCI) and as a result it contains 37 items and 5 sub-scales. Measurement is done based on "true" or "wrong" responses that participants give.
Statistical Analysis
Statistical analysis of the data of our study which was planned as a cross-sectional study, was performed using SPSS 24.0 package program. All numerical variables were expressed as mean ± standard deviation, and categorical variables were represented by frequency and probability tables.
Kolmogorov Smirnov and Shapiro-Wilk tests were performed to test the compatibility of the sample with normal distribution in terms of age and educational level. It was shown that it had normal distribution.
Due to the compatibility with the normal distribution, independent samples t-test (Student t-test) was used for comparison of numerical data and the chi-square test was used for comparison of categorical variables. Pearson correlation test was applied to investigate the correlation between numerical data. A p value <0.05 was accepted as statistically significant in all statistical analyses.
Results
The study was planned to be completed with forty-four patients but it completed with 39 patients. One patient was excluded due to being feeble-mindedness, one due to having chronic renal failure, one due to having iron deficiency anemia, two due to meeting the criteria of having a major psychiatric disorder (major depressive disorder in one and alcohol abuse in another) after performing SCID-1, although they reached testing phase. The control group was composed of 40 healthy volunteers involving the staff of Bezmialem Vakıf University Center and their families. The mean age of the patients and control group was 43.4±8.5 years and 39.7±11.7 years, respectively, and no significant differences were found between them. There was no significant difference between the groups in terms of the marital status and educational level (Table 1) .
Patient and control groups were compared in terms of MOCI total score and 5 sub-scale mean score. Total MOCI score and mean scores of doubting and rumination sub-scales were significantly higher in the patient group compared with the control group (p<0.05). Similarly, mean scores of checking, cleaning and slowness sub-scales were higher in the patient group compared with the control group, without reaching statistical significance ( Table 2 ). There was no statistically significant relationship between RLS severity score and MOCI total and sub-scale scores in the patient group (Table 3 ). There was positive correlation between mean MOCI total score and all sub-scale scores. MOCI sub-scale scores were found to be correlated with each other except rumination sub-scale. No relation was found between rumination sub-scale and checking, cleaning and slowness sub-scales. Only doubting sub-scale was found to be positively correlated with rumination sub-scale.
Discussion
The main result of our study was that obsessive compulsive symptoms were found more in patients with RLS than in healthy volunteers.
There may be delay in diagnosis of RLS in some cases. Because most of the patients with RLS have difficulty in recognizing and expressing sensory symptoms. Pain which can be easily understood and expressed, is found in about half of the patients with RLS, and is particularly noticeable in aircraft, cinema and similar environments where patients' movements are restricted (26) . Since early recognition of RLS and early initiation of treatment will significantly increase the success of treatment, it may be helpful to investigate the possible diagnosis of RLS that accompanies comorbid conditions other than sensory symptoms.
The first study to investigate the comorbidity of psychiatric disorders in patients with RLS was published in 1965. In that study, the MMPI was applied to a group of patients who were admitted to the hospital. Depression and psychasthenia scores in the MMPI were found to be higher in patients with RLS than general patient population and than those who were admitted to psychiatry and (27) . Psychiatric comorbidity in RLS has become more interesting especially in the last twenty years. In a study, RLS was shown to be associated with major depressive disorder and panic disorder (28) . In another study, it was found that psychiatric disorders, such as major depressive disorder, panic disorder, post-traumatic stress disorder, were associated with RLS according to the DSM-IV criteria (29) .
Besides dopaminergic mechanism, glutamaterjic (30), serotoninergic (31) and opioid (32) neurotransmitter mechanisms have also been proposed in the etiology of RLS. Although in obsessions and compulsions, serotonergic and dopaminergic neurotransmitter mechanisms are generally focused on, research is ongoing on other neurotransmitter systems, especially due to high treatment-resistant patients. Various studies have been conducted in OCD examining the disturbances of glutamatergic system (33) . A study reported that drugs that are effective over glutamatergic system might be useful in the augmentation treatment of OCD (34) . In a recent study published in our country, it was noted that n-methyl d-aspartic acid receptor modulators were effective in rapid treatment of OCD (35) .
Reports have been made on the role of opioid system in OCD (36) . In a recent study, it was shown that opioid system might play a common role in pathophysiology and treatment of OCD, impulse control disorders and drug addiction and that drugs effecting opioid receptors such as naltrexone and buprenorphine might be effective in some of OCD forms (37) .
Although RLS is a neurological syndrome, psychosomatic symptoms often accompany this picture (38) . It is also shown that psychosomatic symptoms accompanies OCD. In one study, it was found that body dysmorphic disorder was relatively common in patients with OCD (39) . The relationship between OCD and different psychosomatic diseases is remarkable. In particular, there are numerous reports that OCD spectrum disorders are associated with dermatological diseases of psychosomatic origin (40, 41) .
There are associations in the neurotransmitter mechanisms of RLS and OCD, as well as psychiatric conditions such as impulse control disorders, psychosomatic disorders, depression and anxiety disorders that can accompany both RLS and OCD.
Based on these data, we can explain the frequent occurrence of obsessive compulsive symptoms in patients with RLS in our study for the following reasons: There are studies indicating that as age progresses, cortical dopamine D2 receptor density decreases (42) . As a result of our partial correlation analysis, it was found that the relationship between OCD and RLS was not affected by age. Studies indicate that cortical D2 receptor density varies according to gender (43) . Although the number of male patients was significantly lower than the number of female patients in our study, partial correlation analysis showed that the relationship between OCD and RLS was not affected by gender.
There was no significant correlation between RLS severity and MOCI scores in patients. We can link this finding to the excess number of factors affecting both RLS and OCD severity, the presence of roles of other neurotransmitters other than dopamine in both disorders, and the diversity of sub-types reported to be present in both disorders.
One limitation of our study was that the number of male patients (n=10, 25.6%) was significantly lower than the number of female patients (n=29, 74.4%). The number of females who are diagnosed as having RLS is higher than the number of males who are diagnosed as having RLS, which may be a reason for this. However, by doing partial correlation analysis, we found that the relationship between RLS and OCD was not affected by gender. Another limitation was that; we could not directly explain why the mean score of rumination sub-scale was not correlated with the mean score of sub-scales other than doubting subscale, while the mean scores of MOCI sub-scales other than rumination subscale were positively correlated with each other. Since rumination and doubting can also be seen in other psychiatric disorders other than OCD such as major depression and paranoid disorders, their correlation with each other as OCD sub-scales and lack of correlation between them and other sub-scales are expected. These data may indicate that the rumination sub-scale, which is not found in the original scale, but is added to the Turkish form during the validity and reliability study, needs further studies in our country. Another limitation of our study was that patients with impulse control disorders or with major psychiatric disorders, such as alcohol and substance abuse disorders were not included in the study. As the presence of these disorders might be a confusing factor in testing our main hypothesis, we excluded them.
Conclusion
But this situation eliminated the possibility of associating the obsessive and compulsive symptoms with impulsive features in patients with RLS and the possibility of differentiating them into subtypes accordingly. In addition, we did not have a chance to determine whether accompanying psychiatric disorders had an impact on OCD symptoms in patients with severity and course of RLS.
As a result, we suggest that the relationship between obsessive compulsive symptoms and RLS should be investigated by further studies searching neurotransmitter mechanisms, especially dopamine and serotonin, accompanied by neuroimaging methods which may also be associated with obsessive compulsive symptoms in young patients. In addition, we suggest that bringing RLS to mind that may accompany young patients with obsessive compulsive symptoms may help increase the early diagnosis of RLS.
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